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Abstract 

In this short note we have produced different kinds of upside down magic squares 
based on a palindromic day 11.02.2011. In this day appear only the algorisms 0, 1 
and 2. Some of the magic squares are bimagic and some are palindromic. Magic 
sums of the magic squares of order 3x3, 4^4 o,^d 5x5 satisfies the Pythagoras 
I theorem. Three different kinds of bimagic squares of order 9x 9 are also produced. 

' The bimagic square of order 9x 9 with 8 digits is palindromic numbers. We have 

given bimagic squares of order 16x16 and 25x25, where the magic sum SI in both 
the cases is same. In order to make these magic squares upside down, i.e., 180" 
' degree rotation, we have used the numbers in the digital form. All these magic square 

■ are only with three digits, 0, 1 and 2 appearing in the day 11.02.2011. 

a^ 

(N 1 Introduction 

O ' It interesting to observe that the day 11.02.2011 is palindromic and has only three digits 
0, 1 and 2. A similar kind of palindromic day shall also appear next year 21.02.2012 
having the same three digits. In this paper our interest is to produce upside down magic 
squares, bimagic squares and palindromic magic squares using only these three algorisms, 
0, 1 and 2. A similar kind of study can be seen in another author's work on the day 
October 10, 2010 |5j. Using these three digits we have [8J made equivalence with classical 
magic squares, the one is "Lo-Shu" magic square of order 3x3 and another is " Khajurao" 
magic squares of order 4x4. 

Before we proceed, here below are some basic definitions: 

(i) A magic square is a collection of numbers put as a square matrix, where the sum 
of element of each row, sum of element of each column and sum of each element of 
two principal diagonals have the same sum. For simplicity, let us write it as SI. 

(ii) Bimagic square is a magic square where the sum of square of each element of 
rows, columns and two principal diagonals are the same. For simplicity, let us write 
it as S2. 
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(iii) Upside down, i.e., if we rotate it to 180*^ degree it remains the same. 

(iv) Mirror looking, i.e., if we put it in front of mirror or see from the other side of 
the glass, or see on the other side of the paper, it always remains the magic square. 

(v) Universal magic squares, i.e., magic squares having the property of upside down 
and mirror looking are considered universal magic squares. 

In this short note we have produced different kinds of upside down magic squares 
using only the algorisms 0, 1 and 2. Some of the magic squares are bimagic and some are 
palindromic. Magic sum of the magic squares of order 3x3, 4x4 and 5x5 satisfies the 
Pythagoras theorem. Bimagic squares of order 9x9 are produced with 4, 6 and 8 digits. 
The bimagic square of order 9x9 with 8 digits is palindromic while with 6 digits is a 
combination of palindromic numbers. We have given bimagic squares of order 16x16 and 
25x25, where the magic sum SI is the same. In order to make these magic squares upside 
down we have used the numbers in the digital form. 

All these magic square are only with three digits, 0, 1 and 2. In order to do so, we 
have used the numbers in the digital form: 

n, i and ^ 

These digits generally appear in watches, elevators, etc. We observe that the above 
three digits are rotatable to 180°, and remains the same. These also be considered as 
universal, because in the mirror 2 becomes 5, while and 1 remains the same. In these 
situations the magic sums are different. This we leave to reader to verify. 

2 Upside Down Magic Squares and the Pythagoras 
Theorem 

In this section we shall present magic squares of order 3x3, 4x4 and 5x5 having only 
the three digits 0, 1 and 2 in the digital form. Interesting the magic sum SI, in this case 
satisfies the Pythagoras theorem. 

• Magic squares of order 3x3 

Here below are two magic squares of order 3x3 with 5*13x3 := 33 and S'lsxs := 3333 
respectively. The first one is with two digits combinations while the second one is with 
four digits combinations: 





nn 

(JU 




PC 


J J 




n 1 
(J 1 




1 n 



2 





nnnn 
uuuu 






Jill 
1 < 1 < 


nppn 


nj jn 

■J 1 ILJ 


BBBB 


1 nni 

1 UU 1 



We observe from the second magic square that it is palindromic. In order to have 
upside down we have considered 110, 220 as 0110, 0220 to be symmetry in the result. 

• Magic squares of order 4x4 

Here below is a magic square of order 4x4 with 5*14x4 := 4444 



1 ni o 




nj nj 

UIUI 


31 in 


nii n 

UIIU 


JC ILJ 1 


J n-31 


iEiE 




U 1 IE 


J 31 n 


fnrn 




jnjn 


EiiE 


ns-31 

U IE 1 



• Magic squares of order 5x5 

Here below is a magic square of order 5x5 with 5*15x5 := 5555 



nnnn 

UUlUU 




1 1 n3 

MjJiT 








^^^^ 


nn 1 1 

(JU 4 1 


nnnn 


1 1 nn 


n-31 i 
UJTl 1 


jjnn 
1 tuu 




^^[]^ 


nnn-j 




nnn 3 

LJUUC 




J J j J 


nnnn 

JZULIU 




-JDl 1 




nnnn 

ULJiTLJ 


nnnn 
(jCLiir 



The above magic square is pan diagonal. 
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2.1 Pythagoras Theorem 

From the above magic squares of orders 3x3, 4x4 and 5x5 with four digits, we have the 
following result: 



I.e., 



I.e., 



(513x3)' + (-514X4)' = (515X5)' 



3333^ + 4444^ = 5555^ 



11108889 + 19749136 = 30858025. 



This means that if we consider square of any line, or column or principle diagonal, 
from one of the above magic squares we shall always have the same value, for example, 

(1221 + nil + 1001)^ + (1012 + 2101 + 1210 + 0121)^ 
= (2002 + 2222 + 0011 + 0200 + 1120)^ 

The above result gives us an upside down Pythagoric equation when we use the 
digital letters: 

180^^ degrees rotation: 

roZJUiiiiiinnn vnD3ij.iiiij.inniij.nni3j.3nijinin J ni3nwnninj.3inijinin J nin 
_ rnnnnj.nnnnj.nniij.nnnnj.iinniwrnnnnj.nn 

We observe from the second equation that the numbers are different, but the sum is 
same. 



3 Upside down bimagic squares of order 9x9 



Here below are three bimagic squares of order 9x9. The first one is with four digits 
combinations, the second one is with six digits combinations and the third one is with 
eight digits combinations. 

• Bimagic squares of order 9x9 with four digits 
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2199 


S9rf 


rD9f 


fun 

I 1 ilj 


1929 


9219 


jini 

Cl LJI 


9992 


mo 

ILJlC 


1*1/1 r 

1 lU 1 


r992 


CULJU 


9f99 


99 


nnjr 

ljljC I 


nrm 

LJI ILJ 


2929 


9C9r 


9ris 


99S9 


nnrj 

LJLJ iC 


ntni 

U lU 1 


2992 


I'nnn 

1 LJLJLJ 


fr99 


1911 




niHi'i" 

UU 1 1 


finnn 

!_■ ILJLJ 


Om 


lUuC 


1 


992? 


923!] 


9rf9 


iCu 1 


1092 


lf[9 


9999 


nni 1 
Clji I 


C ILJLJ 


nniH 

ljCilj 


uuuC 


219! 


99 IS 


9S29 


9191 


njnr 

l_'Cl_' ! 


nnnn 

ljljClj 


2119 


1999 


in 11 

ILJ 1 ! 


linn 

1 ILJLJ 


iHi'ri' 
U 1 1 1 


nnnn 


2299 


!I29 


1991 


in in 

ILJ ILJ 


9192 


9919 


nnni 

Cljlj! 


rrjn 

1 1 


!9r9 


inni 

■ LJLJ 1 


9111 


9922 


9299 


nrnn 

i_i iljC 


299! 


nnrn 

LJLJ ILJ 


9S9 


9991 


Cl_"l l_i 


nrnn 

ljiClj 


29 r9 


nnni 

LJLJI_i 1 


rrri 
1 1 1 1 


rnnn 

iCljlj 


r299 



519x9 := 9999 
529x9 := 17169395 

Also we have sum of each block of order 3x3 is 9999 and the squares of sum of each 
term in each block of order 3x3 is also 17169495. We observe that the above bimagic 
square still has the day's number 11.02.2011 in two parts 1102 and 2011. 

• Bimagic squares of order 9x9 with six digits 



nnn nnn 

LJLJLJ LJL^ 


212999 


nnn rn 

i_'Ci_' III 


!2!9!9 


rrr nHr 

III ILJI 


191292 


929 19! 


919 212 


999 929 


121 !9l 


rrr nm 

III LJ ILJ 


!9r929 


nn n nnn 

CljC ljl^ 




999 III 


nnn tit 

LJLJLJ ClC 


nrn rn r 

LJI LJ ILJ 1 


n nn nnn 

ljClj ljClj 




9r9 C! 


999 292 


nnn r nr 

LJULJ iCl 


n in n in 

LJ ILJ LJ ILJ 


292 929 


in 1 nnn 

ILJ 1 L.1_iLJ 


!!!999 


fit 
ICI III 


292 999 


nnn rrr 

LJLJLJ III 


nm nnn 

LJILJ LJLJLJ 


!9! IS! 


mr nnn 

ILJI ljClj 


!!!9!9 




929 929 


9!9 [9! 


Qr nun 


rnr nnn 

ILJ I CljC 


rrr Qr 
III iCi 


999 999 


jnn I'l-r 

CljC mi 


HfT nnn 

Cl C ULJLJ 


nnn rfir 

l^lj ILJ I 


nnn nnn 
uuu uCu 


2!0 9!9 


999 f2! 




9r9 9r9 


nnn nrn 

ljCu u iu 


nnn nnn 

LJLJLJ CljC 


nin rTi 

u IU iCi 


191999 


mr I'i'i' 

ILJI III 


i-iT nnn 

1 1 1 ULJLJ 


nrtn ^i-^ 

U lU III 


n nn n.nn 

l_iCl_i LJLJLJ 


"inn nnn 

LJUU CCt 


1 1 1 UCU 


!9I9!9 


nH r nH r 

lUI ILJI 


9!9 929 


999 !9r 


nnn nrn 
CuC u IU 


!!!929 


19 ! 19! 


nnr nnn 

ILJI LJILJ 


nrn rrr 

C iC III 


999 222 


929 999 


nm nnn 

LJILJ LjCu 


292 9 r9 


nnn mr 

uuu lUI 


9!9S92 




nnn rnr 

CuC 1 ui 


nrn nnn 

LJI !_' CuC 


092 !9! 


nnn nm 

UUU U IU 


III llf 


r9f022 


fO! 999 



519x9 := 999999 
529x9 := 172916950695, 

Also we have sum of each block of order 3x3 is 999999 and square of sum of each term 
in each block of order 3x3 is also 172916950695. Here we observe that each number is a 
composition of three digit palindromic numbers. 

• Bimagic squares of order 9x9 with eight digits 
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iiiuJiii 












ri'nri'nr^ 

II Jll Ul 1 




CUI-UULJUC 






nnjfQinn 

uuCiiCiJu 


QflBDffO 






Ciiuui iC 




LJU'CC <LJLJ 


n i.n 1 i.n i.i 

!_■ !LJ ■ lU 




rnnnnnni' 

1 LAJUULJU 1 








nriri rinn 

UUf 1 < >LJLJ 


U lULAJU ILJ 




I nnn nnn i 

1 lajCCuu ■ 


ll^ll^ll 








QH I rnn 1 
iCui luCi 


innnnnni 

■ljClji_Clj I 






□n rrrrn n 
Cu 1 1 1 luC 


ji¥innnQ 

C lUuuuiC 


nnrnnrin 

UC lULJ iCu 


nnniinnn 

UUI-CCUULJ 


n Q i*Q in 

uiCiiC lU 








nnnimnn 

uQ-i ! PuCu 


nrnnnninn 

uuCuuCuu 


n irH n rrn 
u 1 iCC 1 lu 




in mini 

lU 1 1 1 lU 1 


rrnrinn rr 

1 1 ULJUU 1 1 


ntirtftn 

UI II II lU 


uCuuuljCu 








rn inn rTI r 

lU lUU lU 1 






jnnrrnnj 

Cljlj I iuuC 


rfjnnjrr 
llCUuCi 1 




rfVlrfiTni' 

1 UUIIUUI 








nmnjnm 

uiuCCuiu 




nnmnmn 

UUIUUIUU 






jnrnnmj 

CuiuuiuC 


uiCuuC lu 




nnnrmnn 

UUU IILJIJIJ 


rrrrrrrr 
iiiiiii 1 


rjnnnnjr 
iCuijijijC I 


hjCUCCui 



519x9 := 99999999 

529x9 := 1717172174949490 

Also we have sum of each block of order 3x3 is 99999999 and square of sum of each 
term in each block of order 3x3 is 1717172174949490. Here the numbers are palindromic 
including the day's number: 11.02.2011. 

4 Upside down bimagic squares of order 16x16 and 
25x25 with same magic sum 



Here below are bimagic squares of order 16x16 and 25x25. Both these magic square have 
the same magic sum, ^liexie = '5125x25 = 22 2 2 2 2 2 20. 

• Bimagic square of order 16x16 







:es!ss 


BSSBBBDB 


SSBSBBBB 


BSISSB 




SSBBSBBS 


SBSBBSS 


SSSSSSEB 


SIEBBS 


BEBU"! 




SSBBS3: 


!BS!SDB 








s:s:s: 
















SSBSSS 




:bsds 




dssbb: 


SSBIBS 


SSES!SS 






SBISSB 




:ebbbbb 


BSISSS 


ssbsbs:: 






BUSS!:: 






SBSIBS 


BSSBBESB 


!SDBSBDB 




ns::BEBE 




;ebb!1bs 




SBBSUBBD 


BBBBSBB 


;:nB:i!iB 


BSUBBBBS 


SB^::: 


^SBSUB 




BSSBESSB 


BBSBBBS 


BBSiES 


^SSBB! 


sbsb:ed 






BBBSBSBB 


SBSBBSSB 


BSBBSBBB 


SBSBBBS 


bb::!s 


SB^EBBB 


BSBSaiB 




BBSBSBBS 


SBBSSB! 


bs::bsbs 


"SB^EB 


BBBBBBSB 








bses::bs 




bb;:^s 


SBSBSBBB 


BBB^SSB 




BBSBBS; 


caMC3 


BSBBBBBB 


ISBBBSB 


BBBBIBB 


SBBBBSBD 


BSEBl 


BBSSBS: 




BSSBBSBB 


DBBBSBSB 


bb:ebbb 




bsbb::« 


SBSBBBBS 


bbsb::sb 






SBIBS! 


BBBBBSBD 




BS^BBSB 


SBBSIBB 


SSESSSS 


SSSSISB 


BBBSiSl 






SBDSi: 




::bssbb 


BSSSSll 


SSiSSBS 


BS1B3BBB 




BSiiEB 


SBBSBBSB 


BBBBSB! 


::!S3SBS 


ssssssss 


ssss::ss 


;esbs^: 


BBSSBBS 


DBBBSB^ 


BSSBBSBD 




BBBSBBSB 




BS!BB! 


aiBSBSB 




SBiESUB 


BSBSSBBB 




bbsb;:: 








SSSBBBBB 


:::bss 


aaasvffi 


rSBBTS. 


Bssrs: 




SBBsrsrs 






"Bs::: 




rs:rsBB 


SSSBSOS 


s:::ss 












SISSSSS 


















ss:bss 






BBIBBSB 


SSSiSB 




SSBSSBSB 


BESDCS: 






SBBSSSEB 


bbb3:bs 


SSBSB! 




DSSS 


BBSBBESB 


SBBSSBB 


ssssss 










BSSSBS: 


SBSSSS 


BBSSSB 


SBSSS! 




::bs;eb 






BSSSSB 


mVflSV 




mCB';,' 




SBBSSBBB 


bs::b!1sb 


::BBBaBB 


BBSBSBSB 


sb::bb« 


BSBSIBS 


::bsbbsb 


bb!::bb 


SBSBBSBS 


BSBBSBS 


::!!1BBS 






BSSBBBBB 


ssssss 






SESDBBBS 






BSSSBSSB 




BSESSS 




SSBESBDB 


SBDBSB 


bbb!i:;db 


SSEBSB 


BSSBSSSB 


ESEBSS 






BBBBBSSB 


;ebsbbb 


BSBSSBSB 


!1b;:b!:bb 


bbsb::bs 


::bbbb! 


bsbb::bb 


SBSBBBSB 


bb:;sb:: 


::bsbsbs 


BSSBBS! 






:!::^SB 
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^Ii6xi6 := 222222220 
52i6xi6 := 4097520801469040. 



Here each block of order 4x4 is a magic square of sumS'l4x4 := 55555555. Also 
we observe that the numbers are not palindromic, but still include the day's number: 
11.02.2011. 

• Pan diagonal bimagic square of order 25x25 



22 2 2222 20 


2222 2 2220 


2 2 2222220 


22222 2 220 


22 2 22222^' 


Parti; 11^.^ 


Parti: 11,^^, 


22222 2 220 


22 2 2222 20 


2222 2 22 20 


2 2 2222220 


22222 2 220 



Part 1:1125x15 





SSDmSS 




ssssss 


ssssss 




sssss; 


ssssss 


ss;;ss; 


;sss;s 


sssss 


c;;sss 




ss;s;ss 






essss:s 




ss:ss 


s;sss 


ssssss 






sss;s 


ssss 


sssss 


SSSES 


ss;:s; 


;s;ss 


;;ssss 






ssssss 




ssssss 




s:s::s 


s;dss 


;sssss 






;;sss 


ss;sss 




SSSSSES 


ssss:sa 


SmSss; 


sss;ssss 




sssss 


ssss; 






sssss 


ss;;;s 


;ssss;b 


sssss 


e;;sss 




sssssss 


ISSSSS 


S3SSS 


ssssss 


suss 


ssss 


SSS! 


s:s!s 






sssss 


sss;ss 


sss;s; 


s;sssss 


ssssss 




sssssss 


s:ssss 


ssssss 


:ssssss 




:ssss 


ss:ss 


as;c,VE 




ssssss 




ssss; 


e;s;s 


;;ssss 


ssssss 




;sis3s 


sssss 




ssssss 




sss;s 


ssssss 




ss;;ss 


;;ss;;s 


sssss 


s;;;ss; 


ffiavsas 






ssssss 


ssssss 






;:sssss 


ssss: 


ss;;ss 




;sss;s 


sss;ss; 






sss;;s 


s;;ss 








ssssss 


iSSSSSSS 


lPi'lI'laj? 




;ss;s 


ssissss 




sssss;s 


s;;;!ss 






;;ss[iss 




;sss:s: 


sssss 


ssssss 




ss;;;;; 


ss;ssss 


ssss; 


;ss;ss 


:sss:s 


;s;sss 


:sss; 


sss;ss 




ss;;s 




ssssss 


s:ss:ss 


sssss 


sssss 




s;!:ss 


;s;ss 


ss;ssss 


sss;ss 




sssss 






!;;s;s 




:ss:ss;s 


mSSSS 


ssss;ss 


s;sss 




s;sssss 


ssssss 




;;s;!ss 


;ssssss 




ssss;s 




ssssss 




ssssss 


ssss 


ssss 


ssss 






ss;s;ss 




sssssss 




sss;s 


;ssss 


;:;sss 






:ss:ss 


ssssss 


SSSS! 


ss:ss 










sssss 


;;;css 


ssssss 






;ss;;s 


sssssc 


BavaBiV 


ss;ss 






;e;sss 




sssss 


sss;ss 


e;;sss; 




;s.ssES 






s;sssss 




ssssss 


ssssss 






s;;ss 


ssssss 




sssss 


ssss; 


;;;sss; 


sssssss 


ssss;s 




;sssss 








ssss 


ss:ss 




ssssss 




ssss 




ss;;ss 




;;;ssss 




s;ssss 


ssssss 


sssss 




s;sssB 




sss;;e; 




;;sssss 


sssss; 


s;;sss 


sssssss 




si;ss 








isssssss 




sss:s 




ssssss 




ssscss 




;;sssss 


;ss;ss 




sss:s 


s;sssss 


s;;ss; 


ss;;ss; 


sss;ss 


SiSSS 


:sss! 


ssssss 










sss;;s; 




s;;ssss 




;!s;ss 


sssss;s 


sssesss: 


E.vcse 




sss;s 








sffiavse 


;ssss 


;;;;ss; 


sssss; 


;ss;ss 


ssisss; 


ss;sss 


s;sss 






ssssss 


sssss; 




:ss;;s 


;s;ss 


sssss; 


s;:sss 




S'^SS 


sssss 


;ss;ss 


;;ssss 


ss:;;ss 


;s;:ssss 










ssss; 


ssss;ss 


;sssss; 


;;;!;ss 




;;s;ss 


ss;ss 






BSBacca 








:ii:sss 






ssss;s 




ssss; 


;sssss 


sssiss 




;;ssss 


ss;;sE 








sssssat 


ssss 




u^d^uf ru 


sssss 




ssasist 


SSSSE 


ssssis 




ssss 







Part 2: 1225xio 
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BSSSSSl 
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B.BVBFB 


sesss; 
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BSISBS 
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XSBSSS 
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!SSSS:!S 




ns:nsi 
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ssss:: 
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SSES!Sn 
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iOSSSSSS 
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SSSSSESS 
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SSISSS 
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S:S33S 




;s;s;sss 




SSnSSDS 
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ssss: 
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SSSSISS 
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BfflJHJC 


.■B,V,'C3 
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!SSSSSS 




BSSSSCB 


SCSS3 


3S3S3SS 


ssss: 


SSiCSS 
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:ssss; 
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ssssssss 


ssssss 








3SSS3S3S 
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;s;ss:ns 
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ssissss 
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SSSSES 




:ssss3 


SS3SIS 


sssssi: 



5125x25 := 222222220 
5225x25 := 3169428014410330 

Here each block of order 5x5 is a magic square of sum 515x5 := 44444444. We observe 
that the numbers are not pahndromic, but still include the day's number: 11.02.2011. 

5 Final Comments 

In this short paper we have brought magic squares of different kinds using only the digits 
0, 1 and 2 appearing in a palindromic day - 11.02.2011. Another palindromic day having 
the same digits shall also appear next year - 21.02.2012. The magic squares obtained are 
upside down, i.e., when we make a rotation of 180° degrees they still remains the magic 
squares. This happens using the letters in the digital. Some of the magic squares are 
palindromic. Bimagic squares are of order 9x9, 16x16 and 25x25. The numbers 9, 16 
and 25 remember us a Pythagoras theorem, i.e., 3^ + 4^ = 5^. We have produced magic 
squares of orders 3x3, 4x4 and 5x5 using only three digits 0, 1 and 2 and the sum SI 
satisfies the Pythagoras theorem, i.e., (^Isxs)^ + (5l4x4)^ = (515x5)^. Interestingly, the 
sum SI in case of bimagic squares of order 16x16 and 25x25 is the same and can also be 
made upside down. Most of the magic squares have the palindromic number 11.02.2011. 
The digits 0, 1 and 2 also appears in many others days during the years 2010, 2011 and 
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2012. In another work [8J, we have brought equivalent versions of two classical magic 
squares of order 3x3 and 4x4 using only these three digits 0, 1 and 2. For more studies 
on magic squares see the references below. 
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